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[£^»js] 0013 
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[^HI*5ieW] H01L 

[Bt9°l §S] g^g a] gig XHggh °;>| i*£r r^Xf 

[^S2.| Red emitting compound and organic electroluminescence 

dev i ce 
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[CH £121] 

01 §1! 

[ CH £1 21 3 H ] 9-1 998-000334-6 
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[&S2I ^§2^1] H^£! 

[&S2I S^S^Il PARK.Soo Jin 

[^BJ^^SiS] 711023-2009510 

[°@bjs] 130-752 

l^±] Aie^^AI eCHS^ 34J£lie CH^OIIUM 103§ 502a 

i^m kr 

^§5^11 015*51 

S^HJI] LEE , Kwan Hee 

[^□s^S^l 681212-1379723 
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[«ESJS] 151-050 

l^±] AiS^AI m&m 1630-5 

i^m kr 

S^HPIl KIM.Jae II 

[^&JM£s] 741203-1255410 

151-010 

i^±] MmmmM b^=p- ti^m ti 56- 1 Aigomm 

[^3] KR 

[£!g°l g^HJI] LEE, Jin Kyu 

[^EJe^&!S] 630107-1030821 

151-050 

l^±] AiS^AI &e$=P- g*!§ ^^E^JBS 112S 101S 

i^mi KR 

[£!S°I SSH^I] KWON.Jang Hyuk 

[^&JM&!S] 670220-1787551 

440-150 

l^±l SJI£ ^Al ^Aie 650 SfAi^SOHWM 411 = 

1805s 

[^3] KR 
[4JAHi^] S^? 

[^Xll ^§1S XII 42 2 °l ^§011 o|S[ a SI , H|d1S HI 60S 2. 1 ^ 

Oil °IS SSJ^J AF S S^LID. CH£l2i 
OISM (£1) CH£I£J 
0I5HS (21) 

[^I^Sig] 20 3 29,000 £! 

P^Sg!^] 32 2 32,000 Sj 
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0 2d 0 £! 

[^JA^^PS] 14 m 557,000 2! 

618,000 S 

[§«AiW] 1. 2°Ui- SA1IAi(£3)_1S 
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^ s|-^-§-* oj-g-fj- o]^- Tflj^, ojl- ^-g-*V 0.7] # 
3] £ 01% *fliL7> -H-71 #31 ^>5] ttt 

TT ^4" , -f- A o V 3'?l 3^ ^ ^-f^ UlJU^H ^ JL#o] ^ 

^ 7fl#SlJ2.3. -^71 #7fl itl ] ^^o] ^-^^ 

£. 1 
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^Afl ^v^. ^ ^fl-g.^ 0.7I ^KRed emitting compound and 

organic electroluminescence device} 

£ 1^ -JM #7\) ^ ^x}o] iL<^ ^Hr JI, 

5. 2 5 XAl£]ir 5r^#^ NMR(Nuclear Magnetic Resonance) 

£ 3^r sj-^-*] 3^-5 S}-^-!-^ NMR ^sliEejol ji j 

S. 4^r ^ 45 ^AlS]^ 2]-^#<^ NMR 

5- 5^ ^"^^ S^^] 55 S^s]^ 5)-^-#<i] NMR ^SjEBjol ji ; 

5^ 6^ ^ 65. S^l^ NMR ^5^<>1 JI, 

£ 7£r 3^*] 75 ^5]^ 5r^-#^ NMR ^5^ojj7 , 

S. 8£r ^ 5±n+] 2-45 S^lsl^ 2|-^-€-^ PL(photoluminescence) ^5 

£ 9u § 1^1 ^ *l]a^ -B-71 ^7^1 ^H) ^°*H1 

i 10£r <£A}°1) u}e-> -fM ^7^1 ^ Sl^^-i, ^iff 

S#(Cd/A)^ ^ JL-§r(lm/W)^- M^tt S^ojji, 
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S. ll£r £ ^*H1 H *fl^a -8-71 #7]1 sx°]*\, 

EL(electroluminescence) M-e}-^ £.^o]jl, 

£ 12^ 1^3} lofl t^e} -8-71 ^Tfl ^ ^Hl $a°H, 

£ 13^ £ 2-7S ^Ef^-ir 3^1-£) PL 2^*1^ ^ 

11... 7]& 12... 

13... 1- 14... & 

15... 16... 1- 

17... *1*> 18... 

19... *ll2*iq- 

, M ^M7)S.^ ^% st^M:^, °1» *fl-g-*H ^ ^ ^ 

°1 7fl -8-71 ^711 ^ dt*M ?Hnf. 

^Tll ^i^Kelectroluminescent device)^ ^^-^-^ ^LaI^*}^ ( a!c>>z]-o1 
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<22> EL i*Kr IHJ-^ (emit ting layer) ^S°fl v\&c ^-7] EL ±.AQ -fM EL 4i 

7}s ^€4. <^7HH -fV7l el ^-71 ELi*Hl ^ -g-^ 

<23> ^aV^ol Jfr 7 ] EL 71^- ^o\) ofl^^Jl- ^^HS^, °1 °fl^= 

<24> W>52f ^ ^-7] EL ±.7}B] ^ ^3]fe Cf-g-^ ^Cf. 

<25> ^-7] ofl^c 7Hi^ ?H1 < d7>*>^ ^=3.^ # ^# 

* ^-B-^H *V^ ( #7Rr 7fli:£L5L-^E^ ^-fr^M i£ 

^°fl ^$3. <^°1H 7fl^^H «H^(exiton)* 

TT 7fl5.^ ( OJJAIS^- oj-g-SKr ^1^ AfllLiS. M-^Cf. 

7^lJl &o_^ JjL^ o_ 9]^\ ^Hfl ^ ^o] o]x£ a}-^V on 

7^ <y^- ^cf. <y^- ^JL^ ^ 75% o] AJ-^^V 

^^1^-* A>-g-^- ^ olTfl £1<H ^ ^-#01 25%<?1 ^A]^^- ol-g-^ 7flS. 

^ o.sq- HjiS^H *fl^- ^ 7>^ ^ 
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<28> *}xfl q% 7fl S-S.^ DCJTBU-Cdicyanomethylene)^-/ 1 

-butyl-6-(l,l,7,7-tetramethyljulolidyl-9-enyl)-4H-pyran)^ol 7fl^-sl^ 0.14, 0)^.0. 
JL^rSf ^JE. S.^ol nV^^^^l 

<29> 2^]^ -¥-«-3!(rubrene) ^ ^12^ ol-g-S>fe- gc^ o]e]l- ^g- 

sj-^l-fr °]-§-t!: ^ ^flSl-ol <£^£] Jl 9X^WS 2002/0121638A1 ^ US 
2002/0034656 Al). 

<30> ZLS^ O)^ ^ Jl^ ^ o>^^ol 7fl^Sl ^ *j 7 > 

7fl^-ol n^7j\o]V±. 

<31> OlijLjL*} <5>^ ^ 7l#^ 2)-^^ ^fl^ «fll5} 

<32> ^#*]r ^*fl 7}^^ ^^11- ^ t^M^, 2}-^ IS S^S^ 

<33> [3t]-«H 1] 

>lr x 

2 
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<34> 




<35> ^7l^#, Ri, R 2 , R 3) R4, R 5> R 6 , R ? , R 8> R g ^ R 1Q ^ A^of ^-^^o] ^ 

^ C1-C30S] <Qr^7], 5£^ CI -C20S1 ^^1^71, SE^ t>l*l 

C6-30^ o>^7l, ^1^1^ C6-C30^ ^n^y] , SE^ fj*]^ 

C6-30^ o>^<y-^7l, C6-C30^ cy^A} 7 } t w]^^ 

C2-30^ ^BflSo>l7l, C2-30^1 , ^ SE^r *1 *] 

C2-30^ *|]BflS.o>^^-Al7l ( JE^r wj^l^ C5-C20^ AVoj-^cy-z^l , JEE 

^ Wl^l^ C2-C20^ *l]Efl^A>ol^^o a V 7 j 7l ^ ol s-o^^l ^0 S a E j ^^H, ^-7> 
3 el*K=(bi dent ate 1 igandH t}. 

<36> £ T^ig^ 7l#^ 3)-^^- 2}-*H} US ^ft4, X e]3£ f-fr 

<37> 11] 




<38> <5}-*J-il 1> 
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<39> 



<40> 




<41> ^7]^, R lf R 2 , R 3> R 4> R 5> Rg, R ?> R g , Rg, R 1Q ^ X tt ^"#*V ^tf. 

<42> ^V 7 1 sj-^-Al n ^ S^£l^r 3^#£r, 123. S.*]Z)^ CO-^^W]^^ 

<43> 12 ] 
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<44> #7]*\&, R 1; R 2> R 3 , R 4> R 5) R 6( R 7 , R 8 , R 9 ^ R 10 ^ W>^- . 

<45> i£^o} 71^3 5)-*V^ IS g.X\ £L] i=- i^Kr 

<46> Aj- 7 ] £A] ^}o} ti^*]^ Bflo^^, ^ ^ A>olo]l -^-71 

^>ji SU^r ^iTfl ^ ^Hl $a<H^, ^-71 -fM^oi a o v-^v is. a^s]^ 

sWi-i- if-*Kr 53* ^-^^s ^ -8-71 #7fl ^>7l- ^1^=14. 

<47> O^, ^. wVtg-g- iC f #^1*1-711 ^^*>7lS &t±. 

<48> ^ ^ 1S _ ^Al£l^ S^IO^ ^ 5|-^-#* ^1^^C|. 



<49> 1] 



<50> 




^71^1^, R 1? R 2 , R 3 , R4, R 5) R 6 , R 7> Rg, R g , ^ R 1Q ^ A^ofl ^7j\&o) £ 
^ u l*l€-^l C1-C30S1 ^^71, *1# Sfe wMl«r€ CI -C20^1 l^l^l, £E^b «1 ^] 

C6-30^1 o}li7l ( *1^ £E^r til^l^-^ ^ « 0 >^ JisKfused aromatic ring)7l, 
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S^r til^l^^ C6-30^ °}%<£Q7], Sfe C6-C30^ o}^a] 7 ) t *\ 

& £E^ «1*1$HeI C2-30^ nz]]S,o}^ 7 ], 5E^r «l*l^r€ C2-302} 

Stt C2 -30S] ^1^3.^^171, ^ 

C5-C20^ A>ol^3.«&£7l _ ^ nl*l«r€ C2-C20S] «5.aH #5.^71 X ^r 
^>Bl B]#JE.(bi dent ate ligand)o]cf . 

<53> av 7 ] 5J.*vai X cq sJ-^-o. s^ai la gj.tj.Ai lbs 7^0} v}^t^t\-. 

<54> [^-^ la] 



Qi, Q 2 ^ Q 3 ^r ^rTll^ol ^(C), ^(0), ^(N) ££^r %(S) 



Xi, X 2 , X 3 £- ^S<Hl S^r Cl-C30^ ^7l, 

S^r CI -C20^ ^7fl^7l, Sfe C6-30^ o>^ 7 l , w] 
C6-C302] 2f%JL2)7], x]Q h1*|SHeI C6-305] aVfi'&^l , ^ SE^r t>l*] 

C6-C30^ o>^^.Al7l, ^ C2-30S] ^Bfl^o>^7l, ^ SE^ h]*! 

C2-30^1 «fl^lS.o>^^7l, iE^b C2-30^1 31 ^SaH^l 7 ] , ^ 

C5-C202} A>ol^<y-^7l, ^ £E^r Hl^l^ C2-C20S] *l)isflS>M- 0 l#S. 

<£z±7]S. o]^o]^\ ^o. S tL E -j ^nflslJi, c, d ^ e^r AiSofl ^rTfl^ol 0> 1 SL^ 
2o]ji ( HL^r #7] Xi4 X 2 ^ ^ ^^M, 
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<57> lb] 
(Yi)f v 



(Y 2 )g 
/ 



L ^J2 Q. 




Q 6 (Y 3 )h 



(Y 5 )j ( y 4)' 

#7l^, Q 4 , Q 5) Qg, Q 7 , Q 8 ^ Qg-B- A^l ^T^l^ol B^(C) , #^(0), ^i(N) 
5E^r %(S)°lJL ( 

Yi, Y 2( Y 3 , Y 4 , Y 5 ^ ^-^l^ol M-^TlM- 4^, 

5^ Cl-C30^1 *&^7l, Bl*]^ CI -C20^1 ^n^y), *1* HL^ «1 

C6-30£] o}%7), C6-C30^ ^th^^M, ^ iE^r 

C6-30^ o}^^A7], i&^b til^l^ C6-C30^ oHi^-^l, *1# SB^r 

C2-30£l n^}S.o}^ 7 } < a ^ C2-302} nn^}^^.7] , SE^b t>l*l 

C2-30^ ^EflS.o>^^-Al7l , *1 C5-C20^1 W^S-lk?!?) , ^ 

£r C2-C20S] ^EflSAVol^^^^olji, f> g> h> i ^ A-^afl ^l^ol 

0, 1 SLfe 2o)jl, Sfe #7l Yi-Y 5 # 27fl7> ^5. ^efl^- ^^cf 

#71 £j-*}-# la*IM, Xi4 X 2 ^ *lS ^Bfl# 7>^l^i:-11 ; o]^ 5 - 6 

(five- or six-membered ring)* ^^rb 7]-xl7 : m #7l 5-6^1 t^s-o) a-^ 

-g-^ JlBl ^Bfl (fused ring)!- 

#71 5^ iboflA^ Yi-Ys^ 27117]- *\S. ^^^cf. oill- s.o^ ( Yl 4 Y 2 , 

Y 2 ^f Y 3( Y 3 sl- Y 4) ^/Sb Y 4 *r Y 5 ^ ^ <£^s\o] 5-6 ^7 r «-(five- or six-membered 
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ring)* ^*Hr %r%& 7}x]7\^ ^7) 5-6&x}&&°] *\S- ^ M( fused 
ring)* ^Hrtf. 

^71 R r R 1(r gr ^1^1 ^r^l^ol ^i, oflli, n-^-ii, i-SS.^, f 

±^S.^m^, n^d, M(furyl), EH^(thienyl), s) e] ^(pyr idyl ) iEfe «fl 

£Al*V)ofl tij-sf °}MM*\A^\j\o}^( acety \ acetonate : acac ) ( S)A}t=.i 

S.o]-^]^ol-^l£t))o)iE(hexaf luoroacetylacetonate), ^e^s] ^]( sal icy 1 i dene: sal), %\ 
#^t|lolE(p icolinate : pic ) > 8-*H^^l^^^lHM(hydroxyquinolinate), q 
-amino acid L-Sl-^(L-pro) , ^S^°}4^lH^.(benzoylacetonate: bza) , ^^^HUS- 
(dibenzoylmethane: dbm), ^l^e^l ii1!]^^£(tetrametylheptanedione: tmd), l-(2-*> 
olH.^-Al5ll^)5i]e}^5llolE(i-(2-hydoxyphenyl)pyrazolate: oppz)Sl ^Efll- s. ^ o}^ 



<64> 
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<65> V 




sal 

<66> IS. *W ^ n^Sr 3**H] 2 ifl*l 7S- 

<67> 2] 




<68> [s^H 3] 
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<72> 7] 




^V-g-Sl^ *]Q7}9± Cl-C20^1 ^^7]^ c^i- 

*>M- ^lS.^ Qx\ t Cl-C30^ M7l, Cl-C30^ <£^a}7], 

*1# M<>>nlic7l, ^1=^-^71, qSS7l, Alo> t 7l, 0>D]v tL7 l ( 0>D]cl^7l, ^1 = ^, 

^-71 Af-g-E)^ *l«:7ltl til^j^ Cl-C20£] A] 71^1 

nfl^Al, oflJLA], HS^Al, ol^Jf^^A], sec-^-^^-A], ^^-A], i S0 -C> 

Cl-C20^ «&z)7l<a} ^§4-^ nV^7>^2] ^*7lS ^«:7>^«->cf. 

M ^ JLS ^S|7li| -g-^-C fused) € ^ o>^olej-^ -g-o^ sfl^; q. 

^71^ §>l4 ojAj-o^ ^ C1-C20S] ^^71^) ^-fSf 4#7HSl ^1^:71 
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li^HH ^r^^ ^7} ^-g-"^, pfl^, ofl^ ; Hi| ^ ^ afo 

33 ^p]*Vcf. ofl-i- 2fl^°fl€ &<4. #7l ^€«a:^7l# 

M- *r^€*Rr ##^r Cl-C20^ <t^7ls] ^s]- p>^7>xl^ ^^- 7 lS *l#7Hr 

<77> ^ sJ-^-i-olH A>-g-S]^ ^]«;7l<a *ll Efl jS.o>^ 7 1 ^ N, 0, P i&^r S 

1, 2 EE^ 37fl£l *HB^^} 7 fl- i^l-ZL, i&*}7> C°l JUB^K 1 2 

tfl^l 30^ 17> 2.^A>ol^-^ ^-71 JlSl-i-^: ^l^S wj-^ o.^. ^ w. 

^-517^14 -gr^( fused) € *r 

<78> ^7} ni\\S.Gm°Qr^7}^ ^7} Z\]l]}3uO}%7}$] ^ 9j^-7> M7lS *1 

#7l *HEflSO>l<y;^7l^ S>u|- o]#cq AV^*V C1-C205) ° a V ^7)^ ^-f^" ^> 

l^W^l ^]^7l S *l«-7Hrl5}rK 
<79> a 0 v 7 ] A|-Ol^ S oj-^ 7 ]^ El^^^l-^ 4 vfl^l 30^1 17} S.^A>ol^el^- ^Pltbcf. # 

7l A>ol^5.<^^ 7 l^ S}u)- ^^^7>^ C1"C20^ <£Q7]°\ ^-?-Sf 

P^M^ ^^-7lS *1^7>^*}l}. 
<80> ^-7] §11 ^1^013.5.^^71^ N, 0, P iE^ S ^°IM i t 2 SE^r 37fl^1 SflEfl 

S.^7># ^^VJI ,14^X1 1L^\%7\7\ C°J JL&l^^ 1 tfl^l 3021 17> S.^A>ol^^^- 

^"71 ^Ol^oj-^^ol ^^7} °^7} ^^715. ^1«;^ 53 # 

Cf. #7] A>oj-^<£Z]7l^ ij.q. ol^-o| ^ ^7>^ C1-C202) <£^7l<^ 7i^.S\. 

^1^7^151 ^l«;7l5. *l-&7Bf*}th 
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<8i> -a a>-§-§>^ ^1^-7] <y ^ « 0 >^ jneU fused aromatic ring)^ 

*1 Jiel s^l^H 27fl lE^r H °]<#<Q Jie|7> ^ 27fl# ^-frtr ^EflS.Ml §>i4 

A 3<H 91-^ nfl^l SftJ-l-g; ^^1*1-4. Aj-71 aie|7l^ o|#S) ^7>^ 

^tb C1-C202] t^7l^ ^^-sq- u>^-7>^1^ ^l«;7lS. *l«:7Br<5}t}. 

<82> «V^ofl ttf^- S^Al 1S _ ^A^^ S^-^ *H ^ ^SS^ , ZLO) ^ 0} 

<M <?1^ ofluix] ^0} -f^}n} ojjg. o]^ ^ JL^-^: M-Bf^Cl.. 

°1 ^e^l ^A] ^ofl -fj~g-*}7fl ^^-7>^^>Cf. ^ , ^7) ^ 

741 ^ 3^*1 li§ #^ SL^r 7Hf*}tf. 

<83> # 7 ] sJ.*)-Al 1S S Als)i- 3^1" ^ ^«o V ^* ^UL^ 4^-4 ^4. 

<84> sj-^VAi ^ sH§Hi 115L SAls]^ 2h^#4, X ^-fr W#(XH)* 

1« 7l^o.S *H 2 vfl^l 3 ^V-g-^H, al-g-o^ ^51^ -g-*fl^ f^Ml n}&}- 

71-^^^^ni, 70 ifl^i 100 r 

11S S^fe 100 7l§o.S 1500 2000 ^ 

Jf* ^r-§-W. nelJL #7] aV-g-A] <g 7 l# a>-§-^ , ^7)^ ^j^o] K 2 C0 3 , 
Cs 2 C0 3 91^. 

<86> <2|-*}-il H> 
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<87> 



<88> 




<2]-^ 1> 



-I 2 



<89> 




ilrx 



<90> 



c 




<91> ^7l^#, R lf R 2> R 3 , R 4> R 5> R 6 , R ?> R g( Rg, R 1Q ^ X ^ ^tf. 



<92> 



<93> 



^-7} S*«H 115. s}-^-^, 2}-*H 12S. X^S)^ (y-^ll^^^^ ^# 

*h °1^-h- = (IrCl 3 )^ *>-§-Sl-<*| ^^cf. o] aH-ofl^ o|e)^- #5.5fol^o^ 

(y-sll 1 ^^ W# l#^r 7l$o.5. <sH 1/6 ^^1 1/2 ^-g-^H , «V-g-^ 

^r-E^r 70 i^^] 100 °C ^^cjcf. 

5j-^ 125. Ia)s]h s\-^ 100 ^%=-*Ml cfl^H 2000 tfl^] 3000 #^^f ^c}. 
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<94> 



<3j-tr}-^ 12> 



<95> 




<96> 



<97> 



^ , «>^* ^^HH -fi-71 ^711 ^ 1 %V^)o] ^HVtf 

<98> n1^ f 7]^;(ll)(nl£Al) #J=Lofl 2flfc^€ *fll^(12)* ^th}. ^ 7] ofl *\ 

7]^(ll)^r -^71 ^Tfl ±7-\°\]X] 7 1 A}-^^ t-fl , ^'S, 5. 

Sj-th zl^ji Aj-7l 7l^-(ll)^ -7)1^ 0.3^^1 0.7 mm<y ?H *}t}. 



<99> 



^•7] ^]1^^-(12)^ ^ ^fl^r * ^°go] -§-ol*V 



^ °1-M*H, ^13^ ^lS^, IT0( I indium Tin Oxide), IZ0( I indium Zinc Oxide) , 
M^(Ni), ^(Pt), -g-(Au), ^l^#(Ir) ^-g^V^. 
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<ioo> #71 m^(12)o] 7i^-(ii)^- ^^^j. cf^-, uv/ ^ ^el» 

<ioi> 7l^-(ll)^ 1^(12) ^"^l * ^^(HIL)(13)# ^^*Vcf 

. * ^^(13)# ^l^i^-(12)3}-,^##(14)^ ^^tg-g. 

^Hl, ^f^l «- ^^o] ^S\o) ±.7} 9] ^-s^o^ ^ 

^ ^3-°^ 7fl^£]^r 141 ^ ^cf. olel?!: # ^^^(13)^1 ^g^flS- 

^, ^r-S-^ #^^1 PED0T{poly(3, 4-ethylenedioxythiophene)}/PSS(polystyrene 
parasulfonate), ^E^-^^e ^ #^(^: IDE 406(Idemitsu Kosan^}))^ ^ # 

A >-§-^°] , °1 5-1 *V ^11^^(12) #^-ofl cf-g-, o]£. £ 

* ^#(13)^- S^r*. 
<102> HIL^l ^-g-^ #^<?1 PEDOT^l °H^r #7} £S ^£^r 100 250°C^1 

w>^^H, ^ 200°C«?1 i4 w}B^*]-cf. zL^ofl ^^zJ-7}-^ #^<y^-f 

41 cf^* ^#*Vcf. 

<103> #7l # ^oia (13) ^.w.^ ^ ^^^(HTL)(14)# ^^tbcf. 

<104> #7] * ^^(14) ^ ^]?V£)^^ &JL^, 

^tt N > N , -^(M-S^-^l-l-^)-N,N , -^5ll^ ^^^{N.N'-^Cnaphthalene-l-yl) -N,N'- 

di phenyl -benzidine: -NPB} ^--g-^ , * ^r&% ^*}7\) 

^o.^, 3.^ HL^r ^ *1£-*}^ ^-r- H^-^^^r ol-g-*Vrf. 
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* <105> 8] 






<106> 0)0]*], ^^( 14 ) ^ofl «V^-a (eml)(15) ^. ^A^cf. o] nfl ^% 

#(15) ^g^l, 13 ] ^^-S. °)-%--5}7]^, £^E S A>-g-§>o^ ^ 

^-^ol tg-g-frHr ^7] 5. 

^isl^ CBP(4,4'-Bis(carbazol-9-yl)-biphenyl f-§: ol-g-tl: 1 ^. 

<107> [^-^j-Al g] 





<108> 



#7] ^"^-#(15)^ ^ ^I^MI ^l^^l^ QSL^, «J-^,g- A> .g_ 

^ ^-g- <4*-M , ^#(15) ^ *flJL 100 7}^°_S. *H 5 vfl^l 40 ^^91 
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<i09> #71 «v^ (15) ^ nv 100 ^ 500A^1 ?H «>^*>cf. n>°J= ^^(15) 

^ ^l7> 100 A ol^o] ^ofl^ igjfr jt-g-o] z^^ji, 500 A^: ^4*Vfe ^-^lfe ^ 

^1^(HBL)(16)^ ol n]) f o^^* (16) o] ^ 7^^^ ^l\fE S! ] 

(phenanthrolines)^l S^l-(ofl: UDO}, BCP) , ME|°}^(triazoles) 
XI ^>^ d V#(oxadiazoles)Xl S^l-Hl: PBD) , IH^I^ aluminum 

complex)(UDO» t}y] ^^*\°) BAlq) -§-^g- -M-g^tf. =L?]JL ^-«*> 
Tfl ^ ^ ^flS^l ^ Hi^r i^iEL^ ol-g-^-cf. 

<m> ^ 1- ^^11^(16) ^*H^#(ETL)(17)-i- ^th}. #7} *17> 

(17)^ ^ 5)-^ 10^1 <2}-^-#, ^frX] 5^#, o)^A>^7^) 2}-*M- ( H 

^o>q-o>^(thiadiazole)7fl 3^-§-, ^l^^(perylene)7ll "S^lw ^#(4": 

Alq3(Se1^(8-^fe&|^5f£)- < a:^-x3l^-(tris(8-quinolinolato)-aluminium) BAlq, SAlq, 
Almq3, ^f- ^-#(^1: Gaq' 2 0Piv, Gaq' 2 0Ac, 2(Gaq' 2 ))^ ^>-§"W. =L?)5L ^7>^## 
(17)^ ^^« 0 >^^ ^ ^ ^ 5E^r ^-g^cf. 

<H2> 10] 
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<113> 




<114> Tffl^^l 7}) 




<116> 



Alq3 



BAlq 



<117> 



US 



O-Si 




" V C H, 



CH, 





<118> 



<119> 



SAlq 




N CH, 



O 
CH 



J Ga O 



I 1l 

II ' fl 

I 




'1 i 



Almq3 





N CH. 



CH 






CH, 



<120> Gaq' 2 0Piv 



Gaq^OAc, 



2(Gaq'2) 



<m> a o v 7] -^* (17) ^--a^i^ ^#(EIL)(18)* ^#*V4. o]o] igs$ 7 fl.g. 

^ £fe Alq3, LiF, NaCl, CsF °l-§-^, ^ ^ 
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^ AS-^W 44 ^ ^ ^ ,HL^ ^ ^ y o v ^* °l-§-^4. n.a)5L ^<$%- 
(18)21 ^Mlfe 1 tfl*i 15 A ?M 4^*1-4. 

<122> Aj- 7 ] ^ol^ (18) ^.a.ojj ^2^^(19)* ^^^Val, #7l ^44^ -R" 

71 EL 4i4» ^ttcf. 

<i23> Aj- 7 ] ^12^(19)^ «i f-^7> 4£r ^ Li, Ca, LiF/Ca, LiF/Al , Al, Mg, Mg 

^-i- <>l-8-*M °m ^4<^ ^tt4. #4 ^12^^(19)^1 800 vfl4-3000A 

o] ^o] 453-3144. 

<124> o. 7 ) ^ ^ ^7}.- £ jo]] U^EfVt 44 ^ 3# ^2:1- 7>^ ^51 

SU, ^Aofl 421- £E^r 2%S\ 0\ ^4"cr 7>^44. £*K # ^ 

*)1^, #*Hr°J# ^ ^^7>^t!- # °-3_4 , 444^- & 

<125> ol*> £ tQt*$-$ ^>7l ^A]^» s-o^ ^^*>7lS *Vr}. 44, £ ^°1 44 <£X\ 

^l-i-^l tH34^ ^^r °W4. 

<126> 44 ■^H^-S^-Bl 3^M£: !H-NMR4 13 C-NMR =L?)JL UV4 i*|i=3.# 

^ .2.51*1 EH- 4-8-*M zl ^3:1- ^-^l^JL, H-NMR4 13 ONMR-^ Ji^Tl (Bruker )AM-300 
^^-71 » 4-§-4<*l 7l^-H>^cf. ZLSlJl uv s.^ o_ afl a.°V(BECKMAN) DU-650* 4-§-4 Cc l 
#^45^,, ^^MS.#^-iS-DlBlS.^- JASC0 FP-750^- 4-§"4S4. 

<127> ^-7] Hl-g-Al io. x ^ 2ofl ^ ^olcj-. 
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<128> [al-i-^i l] 




CH O 



h lrCI 3 3H 2 0 

— — — — P92^(ii-Ci) 2 \rpg 2 




<129> (A) (B) 2(R=b]e«.^) gci=. 3 (R=CH 3 ) 



<130> 



<131> 2-ofl^-Alo 1 ]E]-^(22.5ml)^ #(7.5ml)# -g-^«fl ^^f- 

#5.eM-^(IrCl 3 .3H 2 0, Innol)^ w-*H^^(6mmol )^§- 48^^^ 3H?-SH Q 

(B)« 

<132> ofl^(20 m i)6)l Sj-^-# (B)(lmmol)4, 2,2,6,6-He} 0 jl||^-3 i5 -c]i 

(2,2,6,6-Tetramethylheptane-3,5-dione) (tmd) 2.5 mmol, 2N^1 K 2 C0 3 (10 ml)# 

^JI 48*m ^Al^cf. jl^s- cf^-, ol^- oflH]-^ o^I^a o] 

-g-*H s).*)-^ 25] <2&4(^§r: 85%). 

<133> lH-NMR(CDCl 3> 500MHz): (ppm) 8.48(d, 2H), 8.38(d, 2H), 8.26(d, 2H), 7.99(t, 

4H), 7.53(t, 21H),7.39(t, 21H) 6.89(t,4H), 6.55(t, 2H), 6.37(d, 2H), 4.90(s, 1H), 

0.56(s, 6H) 
<134> tHjofl 2: gLgfc^j 3^ 



<135> 



2-^^-^^^(22.5011)34 #(7.5ml)-S- -g-^ofl o]^^- 

#5LfiM-EL(IrCl 3 .3H 2 0, lmmol)^ w-^ll ^ -lr^(6mmol ) (A)-g: ^-7>*>J1 o]m. 48*1^ 
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<136> 



<137> 



<138> 



°H€*(20ml)^l ^-71 (BXlmmol)*)-, °H1 ^°Hl^(acacH) 2.5 mmol^ 2N 

K 2 C0 3 -g-^ 10 mil- ^JL 4M#-g-<?> ^^}^^. H 44, €^ ^17} ^^sl^ji 
ol Ml* 0^4*}- uf-g- oji- ofl^ozf oHl^ oj-g-^H 4^*H S|-*H 32] 
*r 5U^. ^r#£r 85% 

iH-NMRCCDCls, 500MHz): (ppm) 8.50(d, 2H), 8.38(d, 2H), 8.26(d, 2H), 8.02(d, 
2H), 7.99(d,2H), 7.55(m, 21H), 6.87(t,4H), 6.54(t, 2H) , 6.289(d, 2H), 4.70(s, 1H), 
1.46(s, 6H) 



<139> [tiV-g-^l 2] 




pq 2 lr(|Li-CI)2lrpq2 K 2 C0 3 

Ethanol 
reflux 



<i4o> (b) 4) 




^2lr(L-pro) 



<141> 



<142> 



a&ga 3: gj-^ 421 g^jv^ 

2-6(| i a1 ofl^(22. 5ml #(7.5ml)# -§-^Ml o]^^ 

#S.5]-o]c(i r ci3.3H20, lmmol)2f w-^]^^l^^(6mmol)l- ^JL 48*1 #*t> £H?-*H S|- 
(B)» 
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<143> 



<144> 



<^#(20mlHl 5\-^Sr 2(lmmol)^ a -°M ^ L-Hl-^(L-proH) 2.5 mmol^ 2N£] 
K 2 C0 3 -g-^ (10 ml)* ^-7>*>J1 oji- 4 8 a1^> ^Al^cf. jl^^- c^^tV 

°1» oMl^.* °l-g-*H Afla^^ ^8-^* njfe 5)-^ 4S] 3^#-§r 

(t 1 ^: 85%). 

iH-NMRCCDCls, 300MHz): (ppm) 8.70(m, lH),8.49(m, 3H), 8.35(d, 12H), 8.09(m, 
3H), 7.64(m, 3H) , 7.57(m, lH),7.39(t, 1H) 6.95(m,lH), 6.86(m, 1H) , 6.77(m, 
lH),6.66(m, lH),6.49(m, 1H) 5.93(d, 1H), 5.56(m, lH),2.50(m, lH),1.21(m,5H) 



<145> 



*}7] aV-§-^ 3^ ^ofl 4^1 cfltlr SM^. 



<146> [u>-§-Ai 3] 



HD 





<147> 



<148> 



<149> 



(B) 



5 



2-<fl^-A]6||^(22.5ml)^ l-(7.5ml)» -§-^<Hl^l^^- 
#^ojt=(IrCl3.3H 2 0, lmmol)^ ^ (6mmol )# ^JL 48*1 *Hr*M 5* 

W (B)« <£&i}. 
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<150> 



<151> 



<152> 



°fl^(20ml)^] 2(lmmol)sf i-lH e ( picH ) 2 .5 mmol^ 2N^ K 2 C0 3 -§- 

^ (10 mim ¥-7}i5}jL o)m. 48^R> €~ff-Al^4. ZL^1# <^*!: tf-g-, ojs. ofl e}- 

#4 <^>H1^ fr£r^* njfe 5^1 

^534. ^r^-^r 80% $4. 

iH-NMRCCDCla, 500MHz): 8.64 (d, 1H, J 8.6 Hz), 8.57 (d, 1H, J 8.7 Hz), 8.48 
(m, 3H), 8.22 (d, 1H, J 7.9 Hz), 8.06 (d, 1H, J 7.5 Hz), 8.00 (d, 1H, J 7.2 Hz), 
7.94 (d, 1H, J 9.3 Hz), 7.85 (m, 2H), 7.60 (d, 1H, J 7.3 Hz), 7.56 (m, 1H), 7.50 
(m, 2H), 7.41 (m, 1H), 7.22 (d, 1H, J 8.7 Hz), 7.05 (t, 1H, J 15.8 Hz), 6.96 (m, 
2H), 6.73 (t, 1H, J 14.1 Hz), 6.64 (m, 2H) , 6.11 (d, 1H, J 7.3 Hz). 
*>7l til-g-^ 4^r ^-^1 5<H1 cfltb 



<153> [til-g-^] 4] 



qJrH 




<154> 



(B) 



6 



<155> gjjgj] 5: a^z3 6^ & 
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<157> 



<156> 2-^1^1^^(22.^1)4 #(7.5ml)# -8-^1 

#5.^ol^.(IrCl3.3H20, lmmol)4 w-*| ^ ^(6mmol )-§- ^31 48*\&&<& «-ff-^H 3}- 
M (B)« <2£4. 

^^(ZOmDofl 3W# 2(lmmol)4 8-*M 1= -11-^*3 ^0] e ( qu inH) 2.5 mmol^ 
2N£] K 2 C0 3 -8-^ (10 ml)* ^-7>*>31 48 a1^ ^H^c]-. ^£ ji^js. 4 

-§-, °1» ^1^*4 oHl§^- ol-g.^ M}^^ l^&^-g- s}-«H 6^ 5}- 

W# <S&4. ^-§-£ 80% $4. 

iH-NMRCCDCls, 300MHz): 8.80 (d, 1H, J 9.7 Hz), 8.59 (d, 1H, J 8.8 Hz), 8.48 
(d, 1H, J 8.8 Hz), 8.40 (d, 1H, J 8.5 Hz), 8.33 (m, 2H), 8.20 (d, 1H, J 7.8 Hz), 
8.01 (m, 3H), 7.83 (m, 2H), 7.70 (d, 2H, J 8.9 Hz), 7.57 (d, 1H, J 15.8 Hz), 7.44 
(m, 2H), 7.32 (m, 2H), 7.06 (t, 1H, J 25.7 Hz), 6.96 (t, 1H, J 15.0 Hz), 6.76 (t, 
1H, 14.5 Hz), 6.65 (m, 3H), 6.00 (d, 1H, J 7.7 Hz). 
*\7] ^r-S-^ 5^r ^°fl 6°fl cfl^Jr %°]t±. 



<158> 



<159> 



<160> [til-g-Al 5] 



GH 
FPzCH 





<161> 



<162> 



(B) 
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<163> 2-°fl-I^HlE}-.g-(22.5ml)4 #(7.5ml)l- 

#3.2j-°l-E.( IrCl3i3H2 o > lmmol)^ w -sf| ^ ^=l(6mmol ^#31 48^1^^ ^-fKH S}- 
(B)» ^^cf. 

<164> efl^«S-(20ml)«1| S^S 2(lmmol)^ ff-«>H^ l-^-^M^^Hl^^el-l^HH 

(ppzoH) 2.5 mmol^ 2N^ K 2 C0 3 -g-^ (10 ml)* ^-7>^-Zl 6)& 43^^ ^A]^cf. 
^ M]» <^*V c]~g- t o)s- oflEhg^ ^Hl^* °l-g-*r^ 43«H ^Wr'S 

* njfe 7^ ^tft ^^q-. ^-i:^ 80% 

<i65> Aj. 7 ] ^ofl i-3ofl n}ej- aj-fl^ 2-4^ 5^-§-# methylene chloride 0 !] 

£ £ 8<^1 q-Ej-M- saq. 

<166> £ 8* 2^=7 3 tfl«l °f 170%, 4^ °f 140% ^ 

^ ^ -MM* iLo^&JL ^ ^ sj.^ 27 > 595nmS. 7># ^ 

<167> ^AHl 1 

<168> ofl^tr^- 3^A>^ 10 Q/cd I TO 71^;* AV-g-^-^Jl, 7l * #^-ofl IDE406 

* * 600A ^v\]S. %^*\<&t\. o]o\x\ t ^og* 
^71 5^*1 5^ srth#* 300A^ ^TfljL ^ ftsM * ^^rSl^-. 

# #-^1 2^ 12 ^*8=-f 2}- 6^) CBP 88 f^Jf-I- i 

^-SfJSH 200 A ^v\]sL ^##* ^^*>^cf. 
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<169> n. * #7l ^ofl # 7 ] 2)-^-^ 7^ 3^-§-^- ^ 50 A 

HBL^-g- ^#^cK n. if- #7l ^fofl Alq3l- ^ ^aHH 200A *f-v\]2] ^ 

^#*}$m. °1 #^1 LiF lOA^ Al 3000A # 

^ #^*H LiF/Al £^M; *§^J1S*1 $-7) ^% ^*>^cf. 

<170> ^.AHl 2-3 

H s Vj §-# ^#^1 3J-«H) 2^ s|-^-§- cfl^l S*-*H 3^ sf^-Ai 4 o) sj-^-i-^- 

^ *>-g-t!: ^-fr ^l^l^^r, 14 ^cfl 145} ^X^cr) 0.7] #31 t^- 

#71 ^ahi iofl t4e^ -fi-71 #7fl ^ ^7H1 sa^i, ^^5. ^ Jl 

<173> [5. 1] 



<171> 



<172> 



^mv) 


ACmA/cnf) 


3£ 




^ £-ik 


ClKCx, y) 


3 


0.1262 


8.897 


7.0480 


7.3807 


(0.62, 0.37) j 


3.5 


1.0172 


82.51 


8.1114 


7.2808 


(0.62, 0.37) 


4 


3.1626 


258.4 


8.1704 


6.4170 


(0.62, 0.37) 


4.5 


6.9463 


551.8 


7.9439 


5.5459 


(0.62, 0.37) | 


5 


13.1024 


992.9 


7.5780 


4.7614 


(0.62, 0.37) 


5.5 


22.4044 


1603 


7.1549 


4.0868 


(0.62, 0.37) 


6 


35.6763 


2394 


6.7103 


3.51353 


(0.62, 0.37) 


6.5 


53.7675 


3374 


6.2752 


2.0319 


(0.62, 0.37) 


7 


77.865 


4583 


5.8858 


2.6415 


(0.62, 0.37) j 



<174> 



<175> 



A>*>ol 5. 9 3? £ lOofl M-E}vfl^cl-. 
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<176> 5. 9 ^ 5. 10* %-S*>^, 7l^^ Jl# (3~5cd/A)J±tf ufl^- ^-g- 

<177> a o v 71 ^ Al o^l icq *. 7 | ^ ^ 7H1 o\o]x] t ^(EL) ^ xn^ 

S. ^-i- 2:^>§H £ 11 ^ E 12<H1 M-E}M-^4. 

<178> 3E. 11 ^ £. 12* ^5^3, ^^17} ^^M^H iL^-IE 3^3} 4^5- 

^ *r 91^-. S. 112] 2Lt> 600nm^e^^i ^^^3.7)- ufBj- 

<179> ^g, 2-7S. M-Efi^-^ PL slcfl^l^ o^j^^ £ 13o]] ^ 

<iso> ;e 13^- ^fy}^, 2}-^ 2-7^ 2}-^#lro] 600nm°lH PL-8: M-E}vH^ s|tfl 

590nm~600nmA}-olofl^ + ^ o. 7] ^ -g-g-^nj] 

NTSC 5p?H 7}77}<%^ ^ o}o_a. ov - ojojtq. 
<181> ojaf ^-ol ^ ^-x$o) ^ 7l^Sl *m 7M^ 51 

#(3~5cd/A)(C.H. Chen, C.W. Tang et al. Macromol . Symp. (1997) 125, 49-58)H A *<£ 

^5. SE^r StV -*Hr*H 1t7)ls.ji4£ -f^*l u>e} 
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^1 -M-g^fe ^-f , *fl3L« A>-g-tb 
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i] 

s)-^ IS. 5*1 3fe 

< 3?-^ 1> 




^l^lf, Ri, R 2 , Rs, R 4 , Rs. Re. R?. Rs. R9 ^ Rio^ A i^l #*H&°1 *1« a 
tt Cl-C30^ CI -C20^] ^^7l, ^ 

C6-30^ opg7l, iE^r C6-C30^ ^-JliiM , ^ 

C6-30^1 °HIM7l, ^ ££^r C6-C30^ o>^^-a17), *1<& 

C2-30^ *HEfl5.o>^7l, 5E^ wlA]^ C2-30^ ^n3.°}%<gQ7] , 5£tt «1 ^1 

C2-303] ^|^S.o>^^-Al7l f iE^r C5-C20^1 ^H#S.«a^7l, ^ 

C2-C20^ sflEflS.A> ol ^-3_<Q:fQ7]S. o]^-o]^ ^o_^«-Ei ^^S)^ ; ^-7} 
e| iM?KE.(bi dent ate 1 igand)°|t}. 
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[^t 1 * 2] 

*Hl*J-°fl 91°]*] , ^7} 3*«M 1^1 ^l-ol 5}-^ la 5E^r lbS. 5*1 3 *r ^ s 

<^-«j-^i ia> 
(Xi)c v 



A oM^ , Q lf Q 3 ^ Q 3 ^ A^ofl ^Tfl^ol e^(C), *Bi(0) f ^i(N) £E^r % 
(S)°U, 

Xi, X 2) X 3 £r ^S.ofl ^Tfl&o] ^ HL^r C1-C303] £^7l, 

al^^ ci -C20^ «a?fl^7l, SEfe- til^l^^ C6-30£l °}% 7 ) , £E^ «l 

C6-C30^ #^-j!5l7l, ^ iE^ «l^l^r€ C6-30^ ^li^^l, h]*] 
^ C6-C30S] o>^^-Al7l, C2-30^) 31 *]}3,e>}*g7] , SE^ a^l 

C2-30^ ^I^So>^^7l, ^l^r SE^ a]^^ C2-30^] «fl Efl5.o>^Al 7 l , 

C5-C20^ *H #5.^371, ^ £^ til^l^ C2-C20^ *H 3l^}<>] 

c, d ^ e^r *]S<H1 ^741^^1 0, 1 S^r 2^lJL, 

^>7i x 2 ^ ^sM, 

<SHH lb> 
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C 




Q 6 (Y 3 )h 



I! 



(Y 5 )j < 



J 2 Q 4 — Q 5 ' 



, 04, Q 5 . Qe. Q?. Qs Qg^ A iS-°ti ^(O, *hh(0), Hi 

(N) SL^r %(SHJL, 

Vl, Y 2l Y 3> Y 4 , Y 5 ^r AiS.ofl ^Tfl^ol SM^^- uj-EfiflTiq. ^ 

«l*l^el Cl-C30^ ^r^7l, Sb Cl -C20S] ^^7l, ^ £fe «1 

C6-30^ o}^7], x\$t C6-C30^ ^jiiiM , ^ Sxr 

C6-30^ oy^o^l, Slfe C6-C30^ o^^a^I, SE^r 

C2-30^ n*)}£.°}ig7] , x]Q 5E^r C2-30^ , iE^r 

C2-30^ «flEns.o>^^.Al7l, ^ iE^r wl^^ C5-C20S] #3.^71, 2. 
C2-C20S] *HEflS.A>ols s ^.^ 7l olji ) 

f, g, h, i £ A^ofl &7\}<£o] 0, 1 £^ 2°lul, 
SLfe ^-71 Yi-Y 5 ^ 2 7fl7> Ais. ol^^cf. 



^11%H1 SU^i, ^-7] X7>, 



3] 
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